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1 .
 HYDRAULIC DRILLING DEVICE -
BACKGROUND OF THE INVENTION
1. Field of the Inventlon

The invention relates to a hydraullc drlllmg dewce‘ |

comprising a driving head mountable at the upper end

of a drill rod, a hydraulic motor for rotating the drill

being fitted coaxially about the driving head
2. Description of the Prior Art

2

dimensions, it is merely necessary toinsert into the rotor
-another sleeve which has an inner proﬁle and 31ze corre-

- fSpondmg to the new drill.:

' Preferably, the hydrauhc lmes to the dnll-rctatlng' |

“motor are conducted:-out-of the motor casing in parallel
to the motor axis. In known wing cell motors; the hy-

- draulic lines are connected to the motor. casing substan-

. | 10
In known drill hammers, the hydraulic mctcr is se- -

cured laterally to the drive head and drives the drill rod

“via a pinion fastened to the motor shaft and a crown
gear connected to rotate the drill. With such a drive
means, because of the crown . gear, pinion and lateral
motor arrangement, the drive head has a substantial
radial projection, which makes its use in mining incon-
venient. As known, it is necessary in mining to work in
narrow tunnels and, to advance a shaft or gallery, the
bore holes should be as close as possible to the gallery
wall. The greater the radial dimension of the drill head,
the more difficult is it to drill a bore hole directly adja-
cent to the gallery wall. Therefore, the holes are fre-

. quently bored at an inclination relative to the gallery

‘axis. Moreover, the weight of the pinion and crown
gear assembly 31gmﬁcantly increases the welght ef' the
drill hammer.

It is an object of the mventlcn to prcwde a drlllmg'
device of the type described, wherein the radial exten-

sion of the drill rotation means is relatively small, which
is of highter weight than known drilling hammers,
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tially radially. In accordance with the invention, the

connections are made parallel to the axis so as to reduce
the radial dimensions and to improve the utility of the

drilling device. The hydrauhc lines may be fitted to the

rear wall of the motor. . .
-~ To prevent a drill from being unlntentlonally released |

from the drill head, a blocking device which engages a
flange on the drill may be provided at the outer front
-wall of the motor, facing the drill. |

The penetration of dust or hqmd almlg the dnll rod

 into the drill head 'may- impair ‘the operability of the
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motor and the drill hammer. Such penetration is pre-
vented by an elastic cap that can be inserted into an
annular groove on the drill. The skirt of the cap at least
partly covers the-outer front wall: of the motor casing.

- The cap rotates with the drill.: It is particularly useful

25
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which does not require a crown:gear assembly, and

which can be manufactured simply and at low cost.

SUMMARY OF THE INVENTION
These and other objectives are aclneved by the inven-

tion, wherein the hydrauhc motor is mounted coaxially -

relative to the drill, with its rotor directly connected to
rotate the drill without gearing. - |

By means of the unitary rotational connection be-
tween the rotor of the hydraulic motor and the drill, the
additional weight of a drive transmission having gears is
eliminated, and the overall radial dimension of the com-
plete drill head assembly is reduced to.the motor dimen-
sion itself. Thus the drilling head has the smallest radial
size, enabling it to be manipulated much better than

where drilling is done in a vertically upward direction.
Material which drops onto the rotating cap is immedi-
ately centnfuged away from the drill mechamsm

BRIEF DESCRIPTION OF THE DRAWINGS

A workmg example of the imvention is described
below with reference to the drawing, wherein:
FIG. 1 shows a lateral view of a drill hammer of the

~invention, partly cut away and in section; and :

.- FIG. 2 shows a section along line II—--II of FIG. 1

- through the hydraulic mctcr
35 . .

DESCRIPTION OF THE PREFERRED
. EMBODIMENT |

The 1]lustrated drill hammer consists of a hydrauhc | .

~ hammer 10 having a working piston 13 which axially
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strikes the drill rod 12, and a hydraulic motor 11 which

-rotates the drill 12 about its axis. The end 15 of the drill

12 projects through the rotor 14 of the hydraullc motcr
and acts as an anvil for the. piston 13. '-

- The hydraulic motor 11 advantageously is a wing cell |
motor. The working chamber 16 in which rotor 14

- _rotates is substantlally elliptical, the smaller elliptical

~ known drilling hammers. Hydraulic motors suitable for
- use in the drilling hammer of the invention include
rotary piston motors or turbine-like drives. For exam-

ple, a wing cell motor, also called a rotating piston fluid
engine, is useful. Alternatively, it is also possible to use
a gear type motor, the rotor of which consists of a

50

helical gear, the oil pressure acting against its teethina -
direction parallel to the drill axis so that a power com-

ponent is produced in the peripheral, drill-rotating di-

rection. The hydraulic liquid used by the coaxial motor
is present in very close proximity to the drill rod, adja-
cent the end which 1s struck by the hammer. As a result,

the hydraulic motor drive fluid carries off heat gener-

ated at the hammer by friction and impact energy,
thereby cooling the drilling hammer without the need
for a special cooling assembly near the impact zone.

35

6_0 .

To adapt the drill head to dnll rods of different size,

there is provided in another embodiment of the inven-
tion, a replaceable sleeve which fits in a bore through

65

the rotor so as to rotate therewith, and which has an

inner profile that conforms to the outer profile and
dimensions of the drill rod. To use a drill having other

axis ccrrespondmg in size to the rotor 14 diameter. The
rotor 14 has several vanes or wings 17 arranged about
its periphery and projecting radially from within the
cylinder wall of the rotor 14. Springs 18 urge the vanes
17 radially cutwardly ‘The vanes 17 together with the
inner wall of the stator ring 20 and with the cylinder -
wall of the rotor 14 define the mdlwdual wcrkmg cham-
bers = |
The stator consmts ef the two face plates 19, 19 and”
the ring 20 which is sandwiched between them. The
ring 20 forms the :radla.l outer wall of the elliptic cylin-
der space 16. It is firmly clamped between the face
plates 19 and 19'. Outer walls 21, 22 for the motor 11 are
provided on the other side of the face plates 19, 19'. The
parts 19, 19’, 20, 21 and 22 are firmly clamped together
by bolts. The rear wall 21 is an- mtegral part of the
casmg of the hydraulic. hammer 10. . . |
The hydraulic liquid under pressure .flows via a con-
nection 23, through the.rear wall:21.and into the face
plate 19. The plate 19 has an annular channel 24 from
which the hydraullc fulid is directed into the cylinder

space 16 via a plurality of individual bores. The face |
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plate 19’ also has an annular channel 25 which receives

fluid from the cylinder space 16 via another set of indi-
vidual bores. The two annular channels 24 and 25-are

radially offset. The annular channel 25 is connected to
the return line fitting 27 via a conduit 26.

d

The periphery of the motor 11 being greater than that

 of the hydraulic hammer 10, the fittings 23 and 27 may

be arranged so that the hydraulic fluid flow lines extend
parallel to the axis of the hammer 10, along at the por-
tion of the rear wall 21 that forms the casing of the
hydraulic hammer 10. |

The rotor 14 has a through bore with splined shaft
- profile. A sleeve 28, having a like splined shaft profile,
is inserted into the rotor bore so that the sleeve 28 ro-
tates in unison with the rotor 14. In parts 19 and 22, the
sleeve 28 is supported by slide bearings 29.

The sleeve 28 has an internal hexagonal profile or

other multiple-cornered profile corresponding to the
multi-cornered profile of the uppermost end of the driil
12. This permits the drill 12 to be inserted into the sleeve

10
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28 so as to be rotated in unison therewith. The drill 12

" has a flange 30 near its upper end which abuts against a
shoulder of the sleeve 28. The end of the drill 12 pro-
trudes through and beyond the sleeve 28 so that 1s can
be struck by the workmg piston 13 of the hydraulic

hammer 10.

25

The front wall 22 of the motor 11 has a hub-shaped -

projection to which is attached a blocking device 31.
The device 31 consists of a swivable lever which un-
derengages the flange 30 so that the drill 12 cannot be

30

removed from the sleeve 28 when the lever is swivelled -

to the position shown in FIG. 1.
To prevent the pcnetratmn of dust or drilling mud

into the motor 11, there is provided a flexible protective

cap 32 made of rubber, plastic or other rigid material.

- The cap 32 is fitted to the drill rod 12 and partly covers

the hub-shaped projection of the front wall 22. The

35

bell-shaped protective cap 32 engages an annular

groove 33 on the drill rod end 15 so as to rotate there-

with. Mud dropping onto the rotatmg protectwe cap 32 40
' " applications, said device having a drive head mountable

| _Wlll be centrifically cast off.

The hydraulic motor 11 has for instance a speed of
100 to 400 r.p.m. In the drawing, the motor 11 is only
shown schematically, the dlfferent seals bemg onutted
for reasons of clanty

What is claimed is:

- 1. A hydraulic drilling device of thc type havmg a

drill hammer with an impact piston for striking the end

of a drill to impart axial motion thereto, and having a

hydraulic motor for rotating the drill, said motor coaxi-

ally surrounding the drill and comprising:

- a motor housing mounted coaxially at the forward
end of said drill hammer, the outside diameter of
said housing being greater than the diameter of said

~ drill hammer, said housing including a stator ring
sandwiched between a pair of face plates, said sta-
tor ring having an elliptic interior shape which
defines the wall of a cylinder space,
a circular rotor situated within said stator ring coaxial
with said drill, said rotor having a diameter con-
forming to the minor axis of said stator ring elliptic

* 45
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through, said bore having a non-circular geometric

shape,

- flow channel means in said face plates for directing
the flow of hydraulic fluid through said cylinder
space so as to exert force on said vanes and rotate

-~ said rotor, said means comprising:

a hydraulic fluid inlet fitting and a hydraulic fluid

outlet fitting extending from the annular rear wall

of said motor housing so as to facilitate connection

to hydraulic fluid flow lines extending parallel to
the axis of said drill hammer at a radius less than
that of said housing periphery,
a first annular channel within one of said face plates
- and a second annular channel within the other of
- said face plates, said annular channels having dif-
ferent radii, each channel communicating to a re-
‘spective one of said hydraulic fluid fittings and
communicating to said cylinder space via a respec-
tive set of bores in the respective face plates, hy-
draulic fluid entering said inlet fitting flowing
through one of said channels and the associated set
of bores into said cylinder space where it exerts
force on said vanes to rotate said rotor, said fluid
exiting via the other set of bores, the other channel
and said outlet fitting, and
a replaceable adapter sleeve situated within and hav-
ing the same exterior shape as said rotor bore, the
interior of said sleeve being configured like the
cross-section of said drill, said drill being received
within said sleeve so that said rotor, sleeve and drill
rotate in unison under pressure of said hydraulic
fluid on said vanes, drills of different size or cross-
sectional configuration being accommodated by

- separate replaceable adapter sleeves having the
same exterior shape but each having an interior
shape configured like the respective drill cross-sec-
tion, said drill being free to move axially with re-
spect to said adapter sleeve under impact from sald
piston.

2. A hydraulic drilling device for mining and like

at the upper end of a drill rod, the head being provided
with an impact piston for striking the end of said drill

rod to impart axial motion thereto, and with a hydraulic

motor for rotating the drill, characterized in that the

~ hydraulic motor is fitted coaxially relative to the drill,

30

and that the rotor of said hydraulic motor is connected
directly to rotate the drill, said motor being a wing cell
motor with a non-circular working chamber, said rotor
being fitted with radially extending vanes mounted for

‘radial movement and biased to maintain contact with

~ the inner wall of said working chamber as said rotor is

35

shape, said rotor having a plurality of radially ex-

‘tending vanes, each vane being movable radially
‘and spring biased into contact with said cylinder
space wall, said rotor having a coaxial bore there-

65

rotating, a sleecve being fitted in a through bore of the
rotor so as to rotate in unison therewith, said sleeve
having an internal profile that conforms to the outer
profile of the drill, the hydraulic connecting lines to the
hydraulic motor being conducted out of the motor cas-

ing in parallel to the motor axis, a blocking device being
provided at the outer front wall of the motor, said de-

“vice underengaging a flange of the drill so as to retain

the drill within said drive head, and a cap being pro-
vided at the drill, which cap at least partly covers the
outer front wall of the motor casing and which rotates
with said drill.
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